Transnuclear transport and axon collateral projections of the mamillary nuclei in the rat.
Transnuclear transport of horseradish peroxidase (HRP) and wheat germ agglutinin-HRP conjugate (WGA-HRP) and the retrograde transport of fluorescent tracers were used to study axon collaterals of neurons in the mamillary nuclei. Tracers were injected into the thalamus or brain stem and after 18 hour-5 day survival periods, the brains were processed for fluorescence microscopy or for light and electron microscopic HRP histochemistry. Neurons in all divisions of the ipsilateral mamillary nuclei projected to both the thalamus and tegmentum. After HRP and WGA-HRP injections, anterogradely labeled axon terminals were observed in the known projection fields of the mamillary nuclei. Mamillary neurons were characterized by deeply invaginated, eccentrically located nuclei. Most labeled terminals of axon collaterals in the contralateral anterodorsal thalamic nucleus and dorsal and ventral tegmental nuclei contained round vesicles and formed asymmetrical synapses with somata and dendrites. The present results demonstrate that transnuclear transport of HRP and WGA-HRP can be used to study the connectivity and ultrastructure of axon collaterals and their cells of origin in the central nervous system in a manner comparable to that of transganglionic transport in the peripheral nervous system.